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a synthesis filter that receives a signal has^d on said adaptive code vector and said 



random code vector, and is cai 



on said signal 




performing linear prediction coefficient synthesis 



said randomyCodebook comprising 



an input vector providing system capable of providing an input 



ector comprising at least one pulse, each pulse having a predetermined 



position and a respective polarity 



a fixed waveform storage system capable of storing one or more 
fixed waveforms; and 

an arranging system capable of arranging said fixed waveforms in 
accordance with the position and the polarity of said at least one pulse of 



said input vector; 



a de^rminer that determines whether input speech is at least one of voiced and 
unvoiced; and 

wherein when said input speech is voiced, said random code vector comprises a 
plurality of pulses, and when said input speech is unvoiced, said random code vector 
comprises said one or more said fixed waveforms as arranged by said arranging system. 

3, A code excited linear prediction speech decoder, comprising: 



an adaptiWe codebook capable of generating an adaptive code vector; 
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a random codebook capable of gein^ating a random code vector; 
a synthesis filter tijati^eives a signal based on said adaptive code vector and said 
random code vector/and is capable of performing linear prediction coefficient synthesis 



on said signal; 



A 



said randqm codebook comprising: 

an input vector providing system capable of providing an input 
vector comprising at least one pulse, each pulse having a predetermined 
pos tion and a respective polarity; 

a fixed waveform storage system capable of storing one or more 
fixejd waveforms; and 

an arranging system capable of arranging said fixed waveforms in 
accordance with the position and the polarity of said at least one pulse of 
said Input vector; 

a determines that determines whether input speech is at least one of voiced and 



unvoiced; and 



wherein said random codebook is capable of generating different random code 
vectors based on the results of said determiner; 

wherein said different random code vectors are generated by arranging different 
fixed waveforms in s lid arranging system. 
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4. A code excited linear pre^tioh speech decoder, comprising: 




an adaptive codeb^ok capable of generating an adaptive code vector; 

a random codebook capable of generating a random code vector; 

a synthesis filter that receives a signal based on said adaptive code vector and said 
random code vector, and is capable of performing linear prediction coefficient synthesis 
on said signa|; 

said random codebook comprising: 




an input vector providing system capable of providing an input 
vector comprising at least one pulse, each pulse having a predetermined 
position and a respective polarity; 

a fixed waveform storage system capable of storing one or more 
fixed waveforms; and 

an arranging system capable of arranging said fixed waveforms in 
\accordance with the position and the polarity of said at least one pulse of 
bid input vector; 



a determiner that determines whether input speech is at least one of voiced and 



unvoiced; and 
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wherein when said input speech is voiced, said random code vector comprises a 
plurality of pulses, and when said input speech is unWced, said random code vector 
comprises said input vector as modified by said or more said fixed waveforms. 
5. A code excited linear prediction speech decoder, comprising: 
an adaptive codebook capable of generating an adaptive code vector; 
a random codebook capable of g^erating a random code vector; 
a synthesis filter that receives a signal based on said adaptive code vector and said 
random code vector, and is capable/of performing linear prediction coefficient synthesis 
on said signal; / 

said random codebook comprising: 

an input/ vector providing system capable of providing an input 
vector compr/sing at least one pulse, each pulse having a predetermined 
position and a respective polarity; 

a fixed waveform storage system capable of storing one or more 
fixed waveforms; and 

an arranging system capable of arranging said fixed waveforms in 
accordance with the position and the polarity of said at least one pulse of 
said input vector; 
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a determiner that determines whether input speech/s at least one of voiced and 
unvoiced; and 



w^herein said random codebook is capable^of generating different random code 
vectors based on the results of said determiner; 

wherein said different random code/vectors are generated by using different fixed 
waveforms in the modification of said input vector. 

6. A code excited linear prediction speech decoder, comprising: 
an adaptive codebook capable of generating an adaptive code vector; 
a random codebook capable of generating a random code vector; 
a synthesis filter that receives a signal based on said adaptive code vector and said 
random code vector, and is ^apable of performing linear prediction coefficient synthesis 
on said signal; 

said random codebook comprising: 

an/input vector providing system capable of providing an input 
vector comprising at least one pulse, each pulse having a predetermined 
position and a respective polarity; 

a fixed waveform storage system capable of storing one or more 
fixed waveforms: and 
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a shifting system capable of 



accordance with the 



and the polarity of said at least one pulse of 




said fixed waveforms in 



said input veofbr; 

a determiner that determines whether input speech is at least one of voiced and 



unvoiced; and 



wherein, when said i iput speech is voiced, said random code vector comprises a 
plurality of pulses, and when said input speech is unvoiced, said random code vector 
comprises at least said fixed waveforms as shifted by said shifting system. 



7. A code excited linear prediction speech decoder, comprising: 



an adaptive codebool: 



a random codebook capable of generating a random code vector; 



a synthesis filter that 



receives a signal based on said adaptive code vector and said ' 



on said signal; 



said random codeboo 



an mpu 



capable of generating an adaptive code vector; 



random code vector, and is c apable of performing linear prediction coefficient synthesis 



Ic comprismg: 



vector providing system capable of providing an input 



vector comprising at least one pulse, each pulse having a predetermined 
position and a respective polarity; 



a fixed 



fixed waveforms; and 



waveform storage system capable of storing one or more 
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a shifting system capablejif^ii^m^^ fixed waveforms 



m 



accordance with'the position and the polarity of said at least one pulse of 
said iilput vector; 

a determiner that determines whether input speech is at least one of voiced and 
unvoiced; and 

wherein said random codebook generates different random code vectors based on 
the results of saidldeterminer; 

wherein said different random code vectors are generated by shifting different 
fixed waveforms in said shifting system. 

8. A code excited linear prediction speech decoder, comprising: 

an adaptive codebook capable of generating an adaptive code vector; 

a random codebook capable of generating a random code vector; 

a synthesis filter that receives a signal based on said adaptive code vector and said 
random code vector, ai^d is capable of performing linear prediction coefficient synthesis 
on said signal; 

said random codebook comprising: 

an iriput vector providing system capable of providing an input 
vector comprising at least one pulse, each pulse having a predetermined 



position andla respective polarity; 
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a fixed waveform storage system capable of storing one or more 
fixed waveforms; and / 

a shifting system capable of shifting said fixed waveforms in 
accordance with the position and the polarity of said at least one pulse of 

a determiner that determines whether input speech is at least one of voiced and 
unvoiced; and / 

wherein, when said input speech is voiced, said random code vector comprises a 
plurality of pulses, each pmse having a predetermined position and polarity, and when 
said input speech is unvoiced, said random code vector comprises said input vector as 
modified by said at least said one or more said fixed waveforms. 

9. A code excited linear prediction speech decoder, comprising: 

an adaptiveycodebook capable of generating an adaptive code vector; 

a random codebook capable of generating a random code vector; 

a synthesis filter that receives a signal based on said adaptive code vector and said 
random code vector, and is capable of performing linear prediction coefficient synthesis 
on said signal; 

said random codebook comprising: 
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an input vector proyidinrg'Sj^em capable of providing an input 
vector comprisjH^at least one pulse, each pulse having a predetermined 
positioned a respective polarity; 

a fixed waveform storage system capable of storing one or more 



fixed waveforms; and 




a shifting system capable of shifting said fixed waveforms in 
accordance with the position and the polarity of said at least one pulse of 
seid input vector; 

a determiner that determines whether input speech is at least one of voiced and 



unvoiced; and 



wherein 



said random codebook is capable of generating different random code 



vectors based on the results of said determiner; 



wherein said different random code vectors are generated by using different fixed 
waveforms in the modification of said input vector. 



10. A code excited linear prediction speech decoder, comprising: 
an adaptiv e codebook capable of generating an adaptive code vector; 
a random codebook capable of generating a random code vector; 
a synthesis filter that receives a signal based on said adaptive code vector and said 
random code veclor, and is capable of performing linear prediction coefficient synthesis 



on said signal; 
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said random codebook comprising: 

an input vector providing systenr capable of providing an input 

vector comprising at least one pul&e, each pulse having a predetermined 

position and a respective polarily; 

a fixed waveform storage system capable of storing one or more 

fixed waveforms; and / 

a convolution /ystem capable of convoluting said fixed waveforms 

with said input vector; 

a determiner that determines whether input speech is at least one of voiced and 

unvoiced; and / 

wherein, when S2iid input speech is voiced, said random code vector comprises a 

plurality of pulses, and when said input speech is unvoiced, said random code vector 

comprises said one^or more said fixed waveforms as convoluted by said convolution 

system. / 

1 1 . A code excited linear prediction speech decoder, comprising: 

an adaptive codebook capable of generating an adaptive code vector; 

a random codebook capable of generating a random code vector; 

a synthesis filter that receives a signal based on said adaptive code vector and said 

randorn/code vector, and is capable of performing linear prediction coefficient synthesis 

on said signal; 
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said random codebookjceifiprising: 



\ 



an input vector providing system capable of providing an input 
sector comprising at least one pulse, each pulse having a predetermined 
position and a respective polarity; 

a fixed waveform storage system capable of storing one or more 



fixed waveforms; and 

a convolution system capable of convoluting said fixed waveforms 
with said input vector; 
a deter niner that determines whether input speech is at least one of voiced and 



unvoiced; and 



wherein said random codebook is capable of generating different random code 
vectors based qn the results of said determiner; 



wherein said different random code vectors are generated by convoluting said 
fixed waveforms with said input vector in said convolution system. 

12, A coiie excited linear prediction speech decoder, comprising: 



an adapti\ e 



a random 



oodebook capable of generating a random code vector; 



a synthesis 



codebook capable of generating an adaptive code vector; 



filter that receives a signal based on said adaptive code vector and said 



random code vect )r, and is capable of performing linear prediction coefficient synthesis 
on said signal; 
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said random codebook^omiJnsing: 



input vector providing system capable of providing an input 



vector cpmprising at least one pulse, each pulse having a predetermined 



position 




V 



and a respective polarity; 

fixed waveform storage system capable of storing one or more 



fixed waveforms; and 

a convolution system capable of convoluting said fixed waveforms 
with said input vector; 
a determiner that determines whether input speech is at least one of voiced and 



unvoiced; and 

wherein, whei said input speech is voiced, said random code vector comprises a 
plurality of pulses, and when said input speech is unvoiced, said random code vector 



comprises said inpui 



an adaptive c 



vector as modified by said one or more said fixed waveforms. 



13. A code excited linear prediction speech decoder, comprising: 



odebook capable of generating an adaptive code vector; 



a random codebook capable of generating a random code vector; 



a synthesis filter that receives a signal based on said adaptive code vector and said 



random code vector. 



on said signal; 



and is capable of performing linear prediction coefficient synthesis 



said random codebook comprising: 
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an input vector providing systemc^pable of providing an input 
vector comprising at least one pulse,, each pulse having a predetermined 
position and a respective polaritv; 

a fixed waveform storatge system capable of storing one or more 



fixed waveforms; and 



A 



a convolution sWtem capable of convoluting said fixed waveforms 
with said input vector 
a determiner that determines whether input speech is at least one of voiced and 



unvoiced; and 

wherein said randomy6odebook is capable of generating different random code 
vectors based on the results of said determiner; 

wherein said random code vectors are generated by using different fixed 
waveforms in the modification of said input vector, 

14. A method of producing synthesized speech, said method comprising: 

providing an adaptive code vector; 

determining Avhether input speech is at least one of voiced and unvoiced; 
providing an unvoiced random code vector if said input speech is unvoiced, 



comprismg: 



providing an input vector comprising at least one pulse, each pulse having a 



position and a polarity; 
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storing one or more fixed waveform^; and 
modifying said one or more fixeia waveforms in accordance with the 
polarity and the position of said at least one pulse of said at least one input vector; 
providing an voiced random codeyvector if said speech is voiced, said voiced 
random code vector including a plurality of pulses; and 

performing linear predictionycoefficient synthesis on a signal based on said 
adaptive code vector and one of said voiced random code vector and said unvoiced 
random code vector. 

15. The method of cl^in^ 14, wherein said modifying comprises one of arranging, 
and shifting said at least one fixed waveform in accordance with the polarity and the 
position of said at least one pulse of said at least one input vector. 

16. A method for producing synthesized speech, comprising: 
providing an adaptive code vector; 

determining whether input speech is at least one of voiced and unvoiced; 
providing a unvoiced random code vector if said input speech is unvoiced, 



comprising: 



providing a plurality of input vectors, each comprising a plurality of pulses. 



each of/said pulses having a position and a polarity; 
/providing a plurality of fixed waveforms; 
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modifying each of said plurality qf^fec^ waveforms in accordance with a 



position a polarity of the pjj^afity of the pulses of said plurality of input vectors, 
respectively; and 

addin/ said modified fixed waveforms; 
providing/an voiced random code vector if said speech is voiced, said voiced 



random code vector including a plurality of pulses; and 

perform ing linear prediction coefficient synthesis on a signal based on said 
adaptive code vector and one of said voiced random code vector and said unvoiced 
random code vector 



17. The 



polarity of the 



method of claiii^l6, wherein said modifying comprises one of arranging 



and shifting said plurality of fixed waveforms in accordance with the position and the 



lurality of the pulses of said plurality of input vectors, respectively. 



18. A system for producing synthesized speech, comprising: 
an adapti\ e code vector; 

a random :ode vector generator capable of generating a random code vector. 



comprising: 



an input vector providing system capable of providing a plurality of input 



vectors, each comprising a plurality of pulses, each of said pulses having a position 
and a polarity; 
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a fixed waveform storage system capaole of storing a plurality of fixed 



waveforms; and 

a modification system capable/of modifying each of said plurality of fixed 
waveforms in accordance with a nnirality and a position of said plurality of pulses 
of said plurality of input vectop, respectively; 

an adder that adds ea^h of said plurality of fixed waveforms as modified; 
a determiner that determines whether input speech is at least one of voiced and 
unvoiced; 

a synthesis filter capable of performing linear prediction coefficient synthesis on a 
signal based on said adamive code vector and said random code vector; 

wherein, when pid input speech is voiced, said random code vector comprises a 
plurality of pulses, and when said input speech is unvoiced, said random code vector 
comprises said plurality of fixed waveforms as modified by said modification system and 
added by said adaer. 

19. The system of claim^lS, wherein said modification system one of arranges and 
shifts said pluyality of fixed waveforms in accordance with the position and the polarity of 
the plurality ©f the pulses of a different one of said plurality of input vectors, respectively. 

20. A system for producing synthesized speech, comprising: 

a plurality of input vectors, each comprising a plurality of pulses, each of said 
pulses haying a position and a polarity; 
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at least first and second sets of fixed waveft 



Ls; 



a switch movable to a plurality of positions, each position being responsive to one 
of a plurality of conditions; and / 
a modification system; / 

wherein, when said switch isyln a first position, an output of said system is at least 
partially a result from a modification of one of said first set of fixed waveforms in 
accordance with the polarity and the position of said plurality of pulses of a different one 
of said plurality of input vectors, as modified by said modification system; and 

wherein, when said ^witch is in a second position, an output of said system is 
based at least partially upmvsaid second set of fixed waveforms. 

21. The systemyof claim 20, wherein said modification of said each fixed 
waveform of said firs/ set of fixed waveforms comprises one of arranging and shifting 
said each fixed waveform of said first set of fixed waveforms in accordance with the 
polarity and the position of said plurality of pulses of a different one of said plurality of 
input vectors. / 

22. A method of providing an excitation vector used in the production of 
synthesized speech, said method comprising: 

providing a plurality of input vectors, each comprising a plurality of pulses, each 
of said pulses having a position and a polarity; 

provi ling first and second sets of fixed waveforms; 
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determining whether input speech is at least one of voiced and unvoiced; 
outputting, if said input speech is unvoiced^a signal resulting from modifying one 
of said first set of fixed waveforms in accordance with the polarity and the position of the 
pulses of said plurality of input vectors, respectively; 

outputting, if said input speech isyvoiced, a signal based at least partially on said 
second set of fixed waveforms. / 



23. The method of clain^22ywherein said modifying of each said fixed waveform 
of said first set of fixed waveforms comprises one of arranging and shifting each said 
fixed waveform of said first setyof fixed waveforms in accordance with the polarity and 
the position of said plurality of pulses of a different one of said plurality of input vectors, 

24. A method of producing synthesized speech, said method comprising: 
providing an adaptive code vector; 

determining whettier input speech is at least one of voiced and unvoiced; 

providing an unvoiced random code vector if said input speech is unvoiced, 
comprising: / 

providing an input vector comprising at least one pulse, each pulse having a 

position and /a polarity; 

storing one or more fixed waveforms; and 

conyoluting said fixed waveforms with said input vector; 
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providing an voiced random code vector if saia speech is voiced, said voiced 
random code vector including a plurality of pulses; and 

performing linear prediction coefficient synthesis on a signal based on said 
adaptive code vector and one of said voj/c^d random code vector and said unvoiced 
random code vector. 

25. A system for producing synthesized speech, comprising: 
an adaptive code vector 
a random code vector generator capable of generating a random code vector, 



comprismg: 



an input/vector providing system capable of providing a plurality of input 



vectors, eacly comprising a plurality of pulses, each of said pulses having a position 
and a pola/ity; 

a iixed waveform storage system capable of storing a plurality of fixed 
waveforms; and 

a convolution system capable of convoluting each of said plurality of fixed 
wa/eforms with one of said plurality of input vectors, respectively; 

an adder that adds each of said plurality of fixed waveforms as modified; 
determiner that determines whether input speech is at least one of voiced and 



unvoiced; 
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